The study concerns the clinical outcome and later prognosis (regarding permanent insulin treatment) of patients who develop insulin-dependent diabetes mellitus during pregnancy (which is different from gestational diabetes). Sixty-three such patients (27 + 1 (SEM) years old) were delivered at the Copenhagen Centre for Diabetes and Pregnancy during the years [1966][1967][1968][1969][1970][1971][1972][1973][1974][1975][1976][1977][1978][1979][1980]. Obstetric complications such as toxaemia were seen in 9.5% of these study patients and the perinatal mortality was 6.3 %, both percentages being higher than in the general population (1.1%, p < 10 7 and 1.0% ,p < 10 -3, respectively), but similar to those observed in patients with Type i diabetes diagnosed before pregnancy. In contrast, the frequency of malformations was 1.6%, the same as in the general population (1.4%), but lower than that seen in patients with long-standing diabetes (8.3%, p < 0.05). At follow-up examination 8 + i years after diagnosis all patients were diabetic; 77% were insulin treated, having no or virtually no residual B-cell function, and were clearly Type 1 diabetic patients. After delivery 80% of the patients had a remission period (median 256 days) without insulin treatment. This remission period was absent or shortest in patients with the following characteristics (p < 0.03): low age, first parity, not overweight, and high blood glucose level at diagnosis. These prognostic parameters should be considered in obligatory, clinical follow-up plans for such patients.
Insulin-dependent diabetes mellitus with onset during pregnancy is a disease different from the much more common gestational diabetes which reflects glucose intolerance only and does not require insulin treatment [1] . In the present study, the clinical course of the disease and the progress in the patients' diabetes after the delivery is studied. It turned out that many of the patients had a remission period during which they temporarily stopped insulin treatment, but all were diabetic at a follow-up examination 8 + 1 years after delivery and the majority displayed Type I diabetes mellitus. The study considers factors which influence the need for constant insulin treatment -factors which may be of prognostic significanceand which therefore could help in the planning of adequate control.
The fact that the study patients had no history of diabetes and probably were cfinically healthy at the time of conception, but became diabetic at some stage during pregnancy, is an interesting basis for comparison with healthy non-diabetic pregnant women and with long-term (pre-conception) Type i diabetic patients, in order to elucidate clinical abnormalities connected with diabetic pregnancy.
Subjects, materials and methods

Patients'
We studied all 63 patients with onset of insulin-dependent diabetes during pregnancy in eastern Denmark seen at the University Hospital from 1966-1980. The basis for the diagnosis was the classical: (1) subjective symptoms of hyperglycaemia, and (2) fasting blood glucose > 8 mmol/1 or non-fasting value of > 14 mmol/l. During the period of this study the procedure of the Center was to start insulin treatment only in those pregnant women who developed dear-cut insulin-dependent diabetes whereas women with impaired glucose tolerance received only dietary treatment. There was no change in the number of patients or in the concept of treatment during the 15-year study period. Incidence results based on these patients have been published earlier [2] . Data from the time of diagnosis was extracted from the hospital records. The distribution of diagnosis by trimester was as follows: 1st: 13%, 2nd: 17%, and 3rd: 70%. Of the patients 24% were more than 10% overweight [3] when they con-ceived. At diagnosis the mean fasting blood glucose level of the patients was 15.6_+ 1.3 mmol/1 and 81% had ketonuria. Maximal insulin dose during pregnancy was 49_+ 3 IU/24 h (0.80 + 0.05 IU. 24 h -~. kg-~ bodyweight).
At the follow-up, in which 60 of the patients participated, 46 patients were currently insulin treated, nine of these without interruption from the time of onset of disease during pregnancy. Thirty-seven had stopped taking insulin during the remission period for 256 days (median value), beginning from nine days (median value) after delivery. Fourteen patients were not insulin treated at follow-up, but of the 11 examined all displayed abnormal carbohydrate tolerance, seven with fasting blood glucose values above 14 retool/l, and four with markedly pathological glucose tolerance tests. These non-insulin treated patients were seen 1,640 days after delivery (range 1,157-4,667 days), while the time between the delivery and followup in the insulin treated patients was 2,898 days (range 578-5,870 days).
At follow-up, patients treated with insulin displayed an average stimulated plasma C-peptide value of 0.12 + 0.02 nmol/1, none were above 0.60 nmol/1; the majority (59%) less than 0.05 nmol/1, which indicates total absence of B-cell function. Three of the non-insulin treated patients displayed stimulated C-peptide values below or just around 0.60 nmol/1, which has been considered to be the limit below which insulin should be given [4] .
The tissue type distribution of the patients was in accordance with that of non-pregnant diagnosed Type 1 diabetic patients [5] -a high proportion of HLA-DR 3 and/or DR 4 (92%), which is markedly different from the distribution in a control group from the general population (57%, p < 10-4).
Toxaemia was defined as the presence of two of the following three symptoms: (1) blood pressure > 140/90 mm Hg on two occasions, (2) > 100 mg proteinuria during a 24-h period on two occasions, and (3) significant oedema of face and fingers. Approximately 10% of the patients suffered from more severe symptoms (blood pressure > 180/100 mm Hg, > 1 g/24 h proteinuria and/or monstrous oedema. Hydramnios was defined as more than 1.5 1 of amniotic fluid in the last trimester.
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Comparison between groups of patients and healthy control subjects
The study group with insulin-dependent diabetes developed during pregnancy (named the "New White B patients") are compared with other types of pregnant diabetic patients and healthy pregnant women. An "Old White B group" comprises 133 patients with Type 1 diabetes of less than 10 years' duration diagnosed before pregnancy. These patients were delivered at the University Hospital's Diabetes Centre over the same period as the "New White B patients", i. e. [1966] [1967] [1968] [1969] [1970] [1971] [1972] [1973] [1974] [1975] [1976] [1977] [1978] [1979] [1980] . Some of the clinical data, however, stems only from the years 1966-1968 and 1975-1980 . A "White C-F patient group" of 318 patients -longstanding ( > 10 years) Type 1 diabetes before pregnancy -also derives from the years 1966-1980 -some data only from 1966-1968 and 1978-1980 . The control group of 59,773 individuals comprises all Danish women delivered in 1979, the only year within the study period for which statistical data was available [6] .
Statistical analysis
Data is expressed as means + SEM, or as medians. The proportion of women not insulin treated was found by the Kaplan-Meier estimator, using time since delivery until start of insulin treatment. The nine patients constantly insulin treated were counted as response times of 0. The time from giving birth until cessation of insulin treatment (median nine days) is included in the response time. Subgroups were compared by means of the log rank test, Kalbfleisch and Prentice [7] , using a significance level of 0.05. Allp-values are two-sided. Tests in 
Results
Clinical obstetric parameters are recorded in Table 1 . The mean age at delivery for the New White B patients was similar to that of the Old White B patients, the White C-F patients, and the control subjects. Concerning the birth numbers, possibly the New White B group had higher parity, but data for the other groups was insufficient for precise analysis.
Regarding obstetric complications such as toxaemia and hydramnios, these occurred with similar frequencies in the New White B group and in the Old White B groupall percentages being much higher than in the control group (p < 10-7).
Time of delivery of the patients was typically three weeks before term, dictated by the Centre's general rule for induction of labour in diabetic patients. Caesarian section was undertaken three times as frequently in the New White B patients as in the control group (to < 10-5). In Old White B and White C-F groups, Caesarian section was of similar or higher incidence as in the New White B group. The newborn in all groups were of similar mean weight and length. ....... Perinatal mortality in the New White B group was much higher than in the controlgroup (p < 10 3) and similar to that in the other diabetic groups. Regarding the exact causes of perinatal mortality in the New White B group, three children died intrauterinely due to severe ketoacidosis and one at birth of an acidosis which could not be corrected.
Congenital malformations were of the same frequency in the New White B group as in the control group, in divergence to the other diabetic groups where malformation incidence was significantly higher (p < 0.05). Minor deformities were of low and similar occurence in all groups. Of the New White B newborn 56% were male, but this proportion was not significantly different from that in the other groups. Figure 1 a shows how many patients who were under insulin treatment, and at what times, following delivery. All patients were, as mentioned, clearly diabetic at the time of follow-up, but many had had a remission period of shorter or longer duration during which insulin was not given. The data was thus further analysed in order to identify potential markers of prognosis, indicating the length of a possible pause in insulin treatment after the delivery. By means of univariate analyses, low age (p = 0.03, Fig. 1 b) , first parity (p = 0.03, Fig. 1 c) , normal weight (p = 0.0002, Fig. 1 d) , and high blood glucose value at time of diagnosis (p = 0.03, Fig. 1 e) were found to indicate a poor prognosis meaning no, or only a short, remission period.
The time during pregnancy when diabetes was diagnosed (pregnancy week for start of insulin treatment), birth weight, fetal sex, and patient tissue type were without prognostic significance in determining the need for permanent insulin treatment. However, HLA-DR3 (but not HLA-DR4) tissue type (Fig.if) tended to mark a worse prognosis (p = 0.07).
Discussion
This study describes the clinical course of Type 1 diabetes with onset during pregnancy. Comparison is made with other diabetic patients in whom diabetes preceded pregnancy, and a healthy control group. The frequency of obstetric complications among all Type 1 diabetic pregnant women was similar, but the frequency of major congenital malformations in the study group was surprisingly low, i.e. no higher than in healthy women.
Analysis of the data concerning the possible occurrence of a remission period pointed to a number of phenomena as being of prognostic significance. The young; the first para; those not overweight, and those with higher blood glucose levels at the time of diagnosis had no or only a short remission period. It must be assumed that these patients sustain more rapid and comprehensive B-cell destruction.
Because of the natural dependence between age and parity it is relevant to assess their joint influence on prognosis. This is difficult with the long-rank test be-K. Buschard et al.: Type 1 diabetes diagnosed during pregnancy cause of the small number of women in the subgroups. Therefore, a proportional hazards model [7] was performed, including age in years and parity number as covariates. It turned out that age was most important and that when age was included, parity did not yield significant information, although there was a tendency in the same direction as for the univariate analysis.
Very high blood glucose values and massive ketonuria are often seen at diagnosis of Type 1 diabetes during pregnancy because of a rapid and acute onset of the disease. Such emphatic metabolic derangement probably has profound effects on the course of pregnancy [1] , reflected by the high perinatal mortality and the frequency of other obstetric complications. In order to prevent these complications, it seems important to centralize the treatment of newly diagnosed pregnant Type 1 diabetic patients by immediate admission to hospital centres specializing in the care of these relatively rare patients.
Of interest is the low incidence of congenital malformation in the 64 children of the New White B diabetic women -only one minor deformity -hypospadia. This incidence is as in the normal population, and significantly lower than in women who were diabetic before pregnancy. It thus seems likely that a decisive factor is the probable normoglycaemic status of the New White B diabetic patients at the time of conception and the first period thereafter. This idea derives some indirect support from the literature [8, 9] .
At follow-up, all patients were found to be diabetic. Some had been insulin treated continuously from time of diagnosis; others had had a shorter or longer period without insulin. Among those women not insulin treated at the time of follow-up were several who in all probability should have been, and all were in need of strict dietary control. Many patients lacked insight into their condition. An important conclusion of the study is, therefore, that women with diabetes newly diagnosed in pregnancy are in need of regular control -permanently -after delivery, irrespective of an apparent lack of need of insulin treatment for a period after delivery. The study indicates that all the patients continue to have diabetes and that the majority display Type 1 diabetes mellitus.
For future patients who develop insulin-dependent diabetes during pregnancy and stop insulin treatment afterwards, the recorded prognostic factors (youth, prima para, normal weight, and high blood glucose level at diagnosis) should be considered when deciding the optimal intervals between clinical controls after delivery, as such patients remain diabetic and will very probably need insulin treatment at some time in the future. There might, also for the non-pregnant diabetic patients be a correlation between some of these factors and the extent and rapidity of B-cell destruction. Regarding youth as a prognostic factor, our observation is reinforced by other studies [10] [11] [12] in which a higher prevalence of B-cell function is seen after several years' duration of diabetes in patients diagnosed at a higher age in comparison with patients diagnosed when younger.
